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THE RELATIVE COSTS OF
FORMAL AND ON-THE-JOB TRAINING FOR NAVY

ENLISTED OCCUPATIONS

Rodney Weiher
Stanley A. Horowitz

I , Introductcion and Objectives

Navy enlisted personnel of pay grades E-4 and above all fall

into one of about sixty occupational groups, r, ratings. The rating

structure co-Lrs fields from steward and boatswain's mate, through

yoeman to machinist's mate and electronics technician. In order to

be promoted to E-4, or third class, in any rating, a man must undergo

specialized occupational training to enable him to pass a written

examinaticn in the skills that he must master to perform acceptably

in the rating for which he is striking.

The Navy provides this specialized training in two ways. About

sixty percent of all enlisted men ere sent to formal schools--A-schoolv--

for introducory training in their rating. The length of A-school varies

from six to thirty-seven weeks, depending on the rating. After finishing

school, the men are generally sent to the fleet for a period of on-the-job

training (OiT) before taking their third class exam.* Those not sent to

A-school go directly to fleet activities where, generally after a period

of working cn the deck force, or in other generalized occupational groups,

they choose a rating in which they want to specialize and learn the skills

involved entirely on the job. For some ratings A-school attendance is

mandatory for protion to third class, while others have no A-school. The

vast majority, however, have men who have rea'hed E-4 by both the A-school

route and via OJT exclusively.

*In some ratIlngs wereAchool is especially long and is followed by a
class C-school, the graduates are automatically advanced to E-4. In
addition, certain honc2 graduates of some A-school courses are automatically
advancpd.



The purpose of this study is to determine, in as many ratings

as possible:

1. Which major skills can be learned on the job;

2. the time-patht' of skill acquisition--thO'lirning

curves,;-for non-A-school grads and for A-school grads;

This goes one step further than merely determining if

a skill can be learned on the job;

3. the relative costs of training third-class petty

officers via formal training and Wql. This ma~es>

it possible to examine whether skills should be taught

on the job, once it is known that they can be taught

on the job.

The problem was approached by asking the opinions of over 1900

senior enlisted men--men responsible for on-the-job training--about

tne training process of A-school graduates and non-A-school graduates.

From their opinions, embodied in the responses to a carefully designed

questionnaire, it was possible to get their estimates of the cost of

on-the-job training.

II. The Output of Training

To compare the cost cf training an A-school grad with

that of training a man who did not attend A-school, it is vital to look

at the costs of getting the two men to an equal skill level. That point

has been taken to be when the men are, in the opinion of their super-

visors, qualified to take the third class exam, on the basis of their

on-the-job performance,,

*BuPers requires that a man demonstrate his mastery of the skill
before bei. allowed to take the 3rd class exam. There is, however, a
question of the degree to which this requirement is adhered to at the
activity level. The questionnaire implicitly accounts for "Practical
Factors" by refering to the point where a man is professionally qualified
to take the exam, irrespective of whether he may receive per ilssion before
he is qualified.
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The third-class exam is administered Navy-wide on a semi-annual Dasis.

This exam is the first one that tests the man's technical achievement in

the rating and is taker by both A-school graduates and on-the-job trainees.

It therefore provides a unique opportunity to measure the output of the two

training paths.

Certain objections could be raised to using the test as a measure of

output. Test scores measure the verbal mastery of the subject and may not

measure whether the man has mastered the skill in the work environment.

They may be biased in favor of "test takers" who probably are over represented

in A-schools. Similarly, these test may not measure the Navy's "desired"

stock or level of technical skill, since in most cases a third class con-

tinues to train on the job. However, the Navy obviously values this test.

since it only promotes men who have passed them. This analysis will

not be concerned with the validation of the test via job performance measures.

It assumes that the Navy knows what it wants out of its third-class petty

officers and how to test for it.

However, just because a supervisor thinks a man is qualifed for promo-

tion does not necessarily mean that he can pass the third-class exam. There-

fore, the output of the training paths has been measured as actually passing the

exam.* To do this, the probability of passing the exam has been accounted

for when evaluating the A-school and non-A-school training paths. *

III. The Costs of Training

The expense borne by the Navy in training mer to be E-4's may be

broken down into several categories.

A. School Costs

Men who attend formal schools entail costs which all OJT trainees

avoid. These costs include the cost of operating the schools and the

salaries of the trainees while they are in attendance.

wThis study used only tnat portion of the exam that tests technical
knowledqe of the ratin,.
"*Those men who are automatically promoted without taking the test were
excluded from this analysis since they do not appear on the Navy-wide exam

results. This exclusion is not serious if the cost of post-school OJT for

these men are similar co the regular A school grads.
-3-



B. Student Time During OJT

of course, the salaries and benefits of men (A-school grads

or not) underoing OJT is also a cost of the training process.

C. OJT Productivity

Du.ring the period of OJT, trainees do produce useful output.

The value of this output must be deducted from the cost of training.

D. Supervisor Costs

An important component of the cost of training a man on ch

job is the work that must be foregone by the men training him. T'w~i,

if an E-3 takes more senior men in his work area away from their nc rmalI

work to teach him the skill, he is costing the Navy the vAlue of tha t

undone work.

These supervision costs are exceedingly difficult tr.,quatif-,.

No study, either in the military or in the civilian eesnomy,-has suc-

cessfully estimated their. There is no a prior~. way to giAess. thmg. It

is pos,.ible that the trainee, acting as a helper, increasestb tm.) ~-

ductivity of his instructors. On the other hand, he may vreuire. 3t much

help, and slow thingsa d-wn so drastically, as to Cost tksr Navy the 0-ut-

put of a whole mar', or even more.

It will be shown that the estiriates of supervisor Cott tilAt were

used to evaluate the two training paths crucially affects-the cor4clu-

sions one can draw regarding A-school versus WJT training costs.*

*'The cost ol any material breakagje during traininj has rio-bee incllluded

in thi3 study because of the obvious difficulty of estivAting it.
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IV. The Study

Most of the data used in this study was gathered via the ques-

tionnaire presented in figure 1. The questionnaires were group admin-

istered to senior petty officers at Norfolk and San Diego. The sample

included men assigned to C ;A's, LPH's, SS's, DLGIs, AD/AR's, VA/VF

squadrons, Naval stations and Naval air stations.

Basically, the men were asked, for their particular rating, to

estimate how long it took the average trainee to reach the third-class

level, the productivity profile of the two groups of trainees, and the

amount of instruction tie spent by senior personnel during the training

period.

The rest of thi3 section explains how the questionnaire data,

and other information, was used to calculate the various costs cited

above.

A. School costs were taken from James N. Clary's volume, Training

TiW e -nd Costs for Navy Ratings and NEC's. (July .970) These rumbers

includie student .y and allowances (according to the NAVCOMPT cost ribles)

as well as allowances for such items as accrued leave time.*

B. Estimates of student costs during OJT were inferred from

part 2 of the questionnaire. The time the respondants said it took

for a btudent to become qualified to take the third-class exam was

multiplied by a pay and allowance fi.ure for E-3's.**

*These costs do not include interest and depreciation costs of buildings
and expensive training equijatnt used in tbe various A-schcol.., This leads
to a dowiward bias in the estimates of training costs for A-s.hool graduates,
although the magnitude of this bias is not known.
** Tlw pay figures used in this study coe frtv NAVMNPT personnel cost
tables. (FY 1969) Billet cost figures were also used but the results
did not change.
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Fig. 1

ON-THE-JOB TvtAINIE (IUT,':r1WNrIA| IfP

("NA USE
ONLY

The following queRtioni are c(ucraw irnd with the on-the-job
1 training that a man receives in 1.i!. rating nr ,ccupational

"T . q specialty before he is normally qual ifcd to taKe the Havy-wide
1.P. 3rd class exam for advancPent in rati,|g. 'Te qiestitins refer

only to the man's technical or professional skill in the rating,
not to the other factors tha, may determine whether he is
advanced, such as minimum time in rate, awards, military, etc.

Information is requested on two separate groups of men
striking for 3rd class in the raing. The fir.t group are thrse
men who do not attend A-school, but instead receive their
occupational training on-the-job and through correspondence
courses (non-A-school). The second qroup are those men who
graduate from the A-school, but then spend so -e time training
on-the-job before they are qualified t!, take the 3rd class exan
(A-school gvads).

Gew your answars in twms of the best estimate ,f the
avemge Navy enlisted man -- not the x~casionul 11allr,! ,r r-rea,.''r-

Jack, but the %an o& avere intOligence and m.tivation that you
usually encou,-er.

:NuIMOMATION ON PES)NONT

A. Your ratinq - -

7.8 4. Your pay grade --

10-12 C. Reat"n to iIh answazs refer. (Thu should be
the same as your rating. If you - -ip e aily familiar
with anothw *rtinV. please fill out nother questionnaire.,

14-16 D. Type at ship an i you aret stationed. If you we at a
ihort stat~or, P1 is enter MH. -

PUT 1

lA Now mWny months of on-the-Job traInli in the sat'ng Is
requird to got a r n-&xchoo #*A qualified to take the
3rd 2. exdmcMTY Cou"ly the tba that the am
oefIvly stri'es aM wwks In yaw ratine, *,liq wW
tim that he spunds In the gsm*1 dock, eWA WIMnbrV e0".forc. ___ smths.

1.3 ow many mwin des it take an A-_!0 grad *o es to
tresh fwo A-sdwool to aw -qmy llied to take the
Cl&ss W ? -. ,. Onths.

I.C 19w a" mwths do". It take to "et a non-A-Wmhol VOa up
t* th afaina PskillOVA &W~ ~ft a fresh A-OdMool red4

19-20 1. D ow mesonotive toe MWy Iftoted
IV class Petty cIMfu, mist A na be bacre he I- qflified
to tdto dhe Vi class "uI
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Fig J (cont)

PAIM V

In the qraphiv; xl.h , you are askel t4 ifili.'.lt how the
o1 skill level of traiice.'; chaznges at diflorent ixer,-Xk. of

their on-the-jot' training when compared to a, individual A4io
i:; qualified to take the 3rd class exam. 'flae vertiral axis
exterks to 100 percent, th;-point at whicit the trairsce is
professionally qualified to take the 3rd class examination.
The horizontal axis is divided into oirZmpmth inutervals.

On the first graph, mark your estimate (f how the
Professional skill of a n.ni-A-scool man progresses during
training compard to a man qu'lflTid to take the rd class
exam, starting at the tiae that he strikes for anwf-ls working
in yot rating. Indicate his progress in one-month intervals
with an X. The total time period you cover for this should
agree with yot answr to l.A above. Make sure you indicate
how professionaf.y qualified the m is when he first starts
striking and woring in yot-r racing by marking the vertical
line for zero months.

70

40

30

10

0 n ,, 3 39 9 Vm I _7 V1 17 W M i9

"t- I o V, T3 Y --- - . . ..

19 9 021 25242 S 7 222) 31 32 3 33 M i9 4040 43 44 4$
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Fig 1 (cont)
05 the usext q(p3,,MQ7Tk yvm od.isS -Jf Lte r-Mitfl -if

the pr'esital s&kili ot &n A-zncihi.d 'jvrl'~ ims.-!~;
inlter'dals, :startilng with the -!t-TJJt 7.i, 'niY frii' ;urt

Srd clang axm The total time j3aorsiiu9 yij ceover tkr thi%
Zhitab! agroo with yatw ansr 10 .u 1, lo v, V Wi Mn rur. !U17 m1
iixicate iw poiesirmaliy q"aIV~~ifA .' dif %an kier e fir't

th~e 3rd

#.-tam TT 1

80 *, 4

70

20-

0 1 23 4 56789 1?1 13 14 15 16 17 18 10 20 21 22 23 24

A-SCHOOL GRABS

n 1 1 P R7 ' 33 T ITT -TT 7bb"

I.1V.

71'41 "7 "7T 7 I TT 11

197-17n MM n M n 9 2-8-, 7
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-- Fig I (coijc

SPCART .

lhis quest_.an Oas it the aiwwit ti in~ i ', hat r-ated
-WAr~nra1 qxerVi inttrue'iK., or rvocbincg. cra2inee! irt 7he r'a

W~fore they are q<fafW~ -to tahe tl-e 3,i '2I.25s 515. -'ou ar-
1-emate that Pt~ion of t e. iM' t.ne that is
rateOpeomne. vo6 tiP hAve tcy me1~ time awa

"z i ' n th F o F-Ea vn-e- traenes.-n .our ans- er, - leas-e--:

a. do not inelude the ,xewmt of ord inary .u-perviim time

that Is n&'essaimy in a o rap-wnrk !:dttuation, --auch as
planning and co=11inating the norai work l-.ad,

b. dv. not count as: teaching zime the tie that, r-ted
ppsd simply orking ."wCh trainees if their
vivrk outpinr is notdeqrased tecAu.sa cf the trainee's
pr Iesence.

Ix thte are no trainees in yam current area, answer theq esiti ons 'hk-. ref -rL4 to typial wrk epees that you ar'e fa iliar ::

wi -h. .vOmv-answes w -ould reflect the average amount of insruction
&vihg the training period, not just the amount spent in the.early
stages.

5-76 . .ow many -91s ara normally in the wtrk area?

*2. 'at percentage af theoi time. do the E-9's speni instructinv1
D. 4 e.c rxnA-,,ch-oo-:on-the.-ob trainee? P

7-9 Me p. e ,: na4n.a of their do ho E-9's spend ist(uctg
eaoh Az.-school..-graduak on-the-job trainee?

11-12 4. How many-E-S's are novmally in the work area? .

14-16 5, Wat mhercentage of their time do the E-S's spend instructx r
- each non-A-school ot the-job trainee?

18-20 6. What F3rcentage of thair time do the E-8's spend instructing
each A-school gadua~te on-the-job mtainee? - -

22-243 7 How-many E-7:s are normally in ,e work area?

25-27 8. Mhat percentage of their time do the E-7's spend instructing
each non-A-school on-the-job trainee? %

29-31 9. Wat percentage of rheif time do the E.7's spend instructing
each A-school raduate on-the-job traiiee? %

33-34 10. How many-E-6'o (we normally In the work area?

36-30 11. bat percentage of their time do the E-6s- spend instructing
each rion-A-scho1 ov-the-job trainee? %

40-42 12. Whlat percentage of their time do the E-6'Vs spend instructing
each A-school graduate on-the-job trainee? ____ %

44-45 13. How many E-5's are normally -in the work area?

47-49 14. What p.arcentage of their time do the E-5's spend instructing
each ron-A-school on-the-job trpinee? %

51-53 15. Whet percentage of their time do the E-5's spend instructing
each A-school araduate on-the-job trainee? %

55-56 1S. How many L-4's are norwmlly in the work area?

58-60 17, What percentage of their time do the E-4's spend instructirqg
each pf-scool on-the-job trine? . .%

62-64 19. What percentage of their time do the C-4's spend instructing

each A-school raduate on-the-job trainee? _ _

THAWNS POR YOUR HELP
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C. The output ^f - ztude,,i (either an A-school grad or a non-grad)

during OJT was estimated by taking his average proficiency in each month

from the relevant graph in part 2 of the questionnaire. This was mul-

tiplied by an E-4's salary. This produft was then deflated by multi-

plying by the answer to question 1D--the man's proficiency relative to

an E-4. This gives the dollar value of the man's output in that nonth.

Summing this value over all the months until the man is qualified to

take the exam is the estimate of the value of his output during the

training period.

D. Supervisor cost was calculated by combining the responses in

part 3 of the questionnaire with the time the respondant said it took

-a man to be able to take the test in part 2. For example, the respondant

estimated low much time E-9's lose training OJTer's, both A-school and

non-A-school, and the costs to the Navy of this time can be calculated.

The same is true for E-8's, E-7's, etc, Therefore it was possible to

estimate the value of time (output, productivity) lost because of the

need to provide on-the-job training to both A-school grads and non-A-

school grads.

These individual components therefore provide estimates of the

cost of training men from both paths up to the point where they are

ready to take the test. They a-e cost estimates per test taker. The

final step is to convert this to the cost ver test nasspr.

-he questiomaire asked the men to estimate the proficiency of the trainee
during the training-period, which is defined as the period after the man
actively strikes and works in the rating. Por non-A-school grads in par-
ticular this ignores the period of time that the man spends in. rrii-iated
occupdtions, such as the gererdl deck, engineering, or airmen status. The
tu iy assumes that during thi period the man is not trainiinq for his rating
and that no training expenditures are made. Therefore, the useful output
that he produces during this time is not deducted from the training cost
estimates. In par ticular, note that this analysis is concerned with marginal
changes in the A/OJT pipelines. If in fact, for example, all men were sent
to A-school, someone would have to replace the men who spend time in non-
rated work, or A-:,chool grads would have to work out of their rating.

-10-



E. Mental Ability.

In :early every rating, A-school grads pass che test at a dif-

ferent rate than non-A -school grads. The cost-per-taker could be divided

by the actual pass ratzes to get cost-per-passer. This, however would

not be completely valid. In general, men with higher basic battery

test scores are selected to go to A-school and therefore one would

expect a higher pass rate from A-school grads.* Therefore, regres-

sions were run of the third class test scores on the four sco-,es in

the standard recruit test battery (GCT, ARI, MECH and CLER) for both

training paths in ever.y rating. The regression coefficients for each

path made it possible tc predict the test score that a man who took the

exam in August, 1970 would have gotten if he had gone through the oth.r

training path. From this it was possible to calculate how likely it

would have been that every man, in each rating, would have passed the

exam if he had taken the alternative path. That is, estimates were made

of how many men in a rating would have passed if they had all gone to

A-school, and how many would have passed if none of them had gone to

A-school. This corrects each pass rate for the differences in mental

ability.

Dividing these pass rates into the previously estimated cost per

test-taker yields an estimate of the cost per test-passer for both paths

for men of equal intelligence.

V. Results

Table I is of a list of all the enlisted ratings in the Navy. It

provides a gkscary for the later discussion. Table II shows the number

of en who passed the third-class exam via each path in August, 1970. The

WIt is possible that the A-schools "teach to the test," which would also
lead to higher pass rates for A-school grads. However, the third-class
tests are not prepared by the schools, but are made up from the same
manuals that are studied by both A and non-A-grads.

-11-
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information is displaied for all ratings in which A-school is not

mandatory and some in which it has recently been mdde mandatory. A

perusal of the table makes it obvious that virtually all Navy spe-

cialties can be learned on the job.

The figures following Table II reinforce this belief. They are

average learning curves for both A-school grads and non-A-school grads,

where the ratings have been aggregated into DOD occupational groups.

They come from the individual responses to the questionnaire. Table III

lists these majcr occupational groups and their constituent Navy ratings.

These learning curves indicate that the men who must perform on-the-

job training feel that the necessary skills can be taught to a non-A-

school grad. As one would expect, the figures show that A-school grads

require less OJT than their non-graduate peers and that the men who

have finished A-school are more productive during their OJT period.

Notice that the senior enlisted men said that it takes longer to tra..n

technical ratings such as FT, AT, and MT on-the-job vhan it did to train

men in administrative and non-technical ratings such as YN, 0IM, and SH.

ThiS is reasonable.

The basic results of the analysis are presented in Table IV, by

individual ratings. Table V presents summary data aggregated by DOD

group. Two primary findings of interest were made. First, except for

builder, training costs excludin supervisor costs (school costs plus

student pay and allowances; minus student OJT output) are always lower

-12-



for non-A-school grads than they are for A-school grads. This simply

means that if one believes that there are no instruction costs to

on-the-job training, only builders should be sent to A-school.* This

is illustrated in Table VI, where ratings are ranked in order of

increasing A-school non-supervisor cost relative to non-A supervision

cost.

Second, except for stewards and torpedomen, total training cost per

passer--including the estimates of supervision costs made by the men who

supervise--is always lower for A-school grads. This implies that

virtually everyone should go to A-school--precisely the opposite of

the first finding. Table VII illustrates this by ranking ratings in

order of increasing total cost of the A-school path relative to total

cost of the non-A-school path.

This reversal is simply because the estimates of supervision costs

are such a large fraction of total training cost. In fact, some respondants

implied that more than four superviaors were required to train one man.

Therefore, all estimates of supervisor time which claimed that each

trainee man-day required more than three supervisor man-days were

eliminated from these cost calculations. Still, the respondants are

knowledgeable in their fields and know more about the actual process

of Navy on-the-job training than the authors do. These results reveal

the importance of on-the-job supervision and instruction costs.,in spite

of the difficulty of estimating them.

*The results for builders should not be interpreted strongly since
the sample was ver, '-mall.

-13-



The analysis revealed a number of other things. Ratings which

have low ratios of A-school supervisor cost to non-A-school supervisor

cost need not have low ratios of A-school total cost to non-A-school

total costs. This is because ratings which are expensive to teach

on-the-job are likely to have expensive A-schools. Table VIII illus-

trates this. Thus, highly technical ratings--such as FT, ST, and AT

are not necessarily among the ratings for which formal school is most

beneficial because their school courses are quite expensive.

Having estimated the cost oi training men via each of the two

existing paths, the cost of training was divided by the number of fully

productive months that the Navy could get from its trained personnel.

This provides an estimate of training costs per productive month for

A and non-A graduates.* The fully productive period was taken to be

the remaining portion of a four-year enlistment after the training

period, including recruit training.

The learning-curve estimates were used to approximate the length

of the OJT period. Of course, the lengths of recruit training and of

A-school training are known.

*The estimates of potential number of months of fully productive labor
in this paper are greater than tue actual number of months. This is
because the Navy initially assigns men to unskilled tasks when they
report to fleet activities, especially if they have not been to A-
school. This assignment procedure indicates that the Navy feels that
getting six months of "deck-forc'" type duty from these men is more
valuable than having them for six extra months as trained rated
personnel. Presumably this would be just as true for A-school grads
as it is for non-grads. Therefore it would not be fair to consider the
extra time non-grads actually spend in this general type duty as
shortening their productive period.
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The results of this calculation are shown in Table X. Notice

that if supervisor costs are assumed to be zero, again, only builders

are cheaper to train in school. If the study's supervisor cost

estinites are accepted, only torpedomen and stewards are more expen-

sive to train in school. These are precisely the same resulks mencioned

above. Thus the calculation of cost per potential productive month

changes none of the earlier conclusions.

The relative training cost estimates in this study can be used

by Navy planners as a rough guide to which ratings benefit the most

from formal schooling. This is provided in Table VII, referred to

above. AE and AQ appear to be the ratings which save the most by

sending men to A-school. SD, TM, DK and ST seem to be the best candi-

dates for school closings, if this should be necessary. Since this

guide is quite sensitive to the supervisor coet estimates, calculations

were made that show the fraction by which these costs could be wrong

without making on-the-job training appear cheaper than A-school, for

each rating examined. This is shown in Table IX.

VI. Summary and Conclusions.

1. Virt ally all ratings can be learned on-the-job.

2. A-school graduates take less time to become proficient in the

skill than non-graduates and are more productive during the on-the-job

training period.

-15-



3. Main results: Although the main results are far from con-

clusive, the findings have important implications for training policy.

First, if the estimates of total training costs are taken, formal schocling

appears more efficient for virtually all ratings. Stated another way,

if a major portion of the Navy's occupational training is to be shifted

to on-the-job training, it must be shown that supervision costs are

considerably lnwer than the estimates made here. This is possible if

either the respondants over-estimated the time lost in training on-the-

job or if supervision time is worth less than tbe NAVCCHPT pay tables

say it is. If petty officers spend much of their time waiting for

contingencies, this waiting time is free to the Navy and it might as

well ba filled with on-'-he-job training.

Second, and equally as important, the results should not be taken

as conclusive evidence that most ratings should have 10G percent A-school

training. If the estimates of supervisor costs are oorrect, $36 million

per test cycle can be saved by sending all men to A-schools. Even though

this is a rizeable saving, it is not recomended that an all A-sohool

policy be adopted, because if in fact supervisor costs are zero, such

a poli,.cy would be $13 million more expensive per test cycle than the

,7urrent policy. (See Table XI).

The study focused upon a large, but hard to awasur el!ent of

training cost. On-the-job instruction and supervision costs are r"rey

accounted for in the same manner as, for example, instrutor,' salarfs

in the A-schools. It is recomended that in the future the Navy kerfum

a series of carefully designed time-and-uotion studies to determine these

costs in any rating for which school expansion is contemplated.

-16-



TABLE I

NAVY ENLISTED RATINGS
Abbreviation Rating

AB Aviation Boatswain's Hate
ABE Aviation Boatswain':- Mate E (Launching and Recovery Equipment)

ABF Aviation Boatswaints Hate F (Fuels)

ABH Aviation Boatswain's Mate H (Aircraft Handling)
AC Air ControlJnan
AD Aviation Machinist's Mate
ADJ Aviation Mchs's Mate J (Jet Engine Mechanic)

APR Aviation Machinist?'s Mate R (Reciprocating Engine Mechanic)
AE Aviation Electrician's Mate
AG Aerographer's Mate
AX Aviation Stor'ekeeper
AM Aviation Structural Mechanic
AKE Z1iation Structural Mechanic E (Safety Equipment)
AMH Aviation Structural Mechanic H (Hydraulics)
AMS Aviation Structural. Mechanic S (Structures)

AO Aviation Ordnanceman Basic
AQ Aviation Fire Control Technician

AS Aviation Support Equipment Technician
ASE Aviation Support Equipment Technician E (Electrical)
ASH Aviation Support Equipment "technician, N (Hydraulics and Structures)
ASH Aviation Support Equipment Technician M (Mechanical)
AT Aviation Electrcnics Technician
AW Aviation Antisumrine Wrfar'- Operator
AX Aviation Antisubmarine Warfare Technician
AZ Aviation Maintenance Adminittrationman

PK Boa tgn Mate

OT Boilorman
BU Builder

CE Cotrstruction Electrician
04 Construction lMchnic
CS Comisaryman'

CT mmcations Technician
CYN omt'ioations YQcnmazn

DC DAmqP Oontr'o1an
OKDisbursitg Clark

lDt Iflustrator Draftsman



TABLE I
(cont.)

NAVY ENLISTED RATINGS

Abbreviation Rating

DP Data Processing Technician

DS Data Systems Technician

DT Dental Technician

EA Engineering Aid

EM Electrician's Mate

EN Engineman

EO Equipment Operator

ESK Telecomm Censorship Technician

ET Electronics Technician

ETN Electronics Technician N (Cuu.imiations)

Eml Electronics Technician R (Radar)

EW Llectronics Warfare Technian

FT Fire ContrQ! Technician

FTB Fire Control Te4khnician B (Ballistic Missile Fire Control)

FIM Fire Control Technician G (Gunfire Control)
M Fire Control Technician M (Surface Missile Pire Control)

GM Gunner's Mate

GEG Gunner's Mate G (Guns)
GH4 Gunner's Mate M (Missiles)

GNT Gwmer' s Mate T (Tectnician)
4H Hospital Corpsman
C Interior ComM. 'cations Electrician

IM Inst rumentman

JO Journalist

LI I ithographer

HL Molder

d Machinist's Mate
M1inman
MR Machinery Repairun

lit ,issile Technician

MU Musician

014 Opticalman

OT Ocean Systems Technician

PC Postal Clerk
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TABLE I
(:ont.)

NAVY ENi.ISTED RATINGS
Abbreviation Rating

PH Photographer's Mate

PM Patterrmaker
PN Per sonnelman

PR Airscrew Suirvival Equipmentman
il Photographic Intelllgenceman

qM Quartermaster

RD Radarman

RK Radioman

S,-n St'ward

SP Shipfitter
HB Ship's Serviceman (Barber)
SHL Ship's Serviceman (Laundry)

SHR Ship's ,.,r!viceman (Cobbler)
SHS Ship's Serviceman (Clerk)
SET! Ship's Serviceman (Tailor)
SK Storekseper

SM Signlmn
ST Sonar Technician
ST Sonar Technician r, (Suface)
STS Sonar Technician (Sohnarine)
SU Steelworker

TD Tradevman.

TM Torpldfan 's Mate
T Utitiesman

YN Yogman



TABLE II

SUMARY OF AUGUST, 1970 THIRD LASS EXAM

Nimber of A-School mon-A-S 1
Rati q  Passes Taers Passeii kezs

AB 247 253 386 475
AC 154 179 5 8
AD 1075 1250 240 42S
AE 635 802 60 250
AG 77 77 18 21
IK 112 115 166 228
A1 709 72S 242 375
AO 535 540 127 158
AQ 183 420 15 38
AS 131 135 53 70
AT 696 991 79 203
AW 92 138 2 14
AX 61 63 6 6
AZ 96 99 96 145
BT 468 470 390 433
BU 25 34 29 49
CE 59 61 17 20
CM 12 24 31 49
CS 356 363 456 493
CT 881 1001 71 118
CYN 359 377 76 82
DC 288 291 125 144
DK 115 129 146 226
DP 182 186 189 211
DS 8 8 4 6
EA 2 3 15 17
Ef 414 421 245 318
EN 189 189 543 588
EO 49 66 28 49
ET 249 251 149 172
FT 208 213 65 116
GM 231 235 618 791
IC 235 238 158 17[
IM 20 20 5 9

JO 35 36 38 4?
ML 12 12 8 9
MM 323 324 610 656
MR 112 115 116 126
HT 4 5 0 0
Om 21 21 3 3
PC 53 55 146 168
PH 92 98 61 90
PM 5 5 4 6
PN 434 461 1M9 114
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TABLE II
(con~tinued)

Nuuibe of A-S&hOO1 Mn-A-Schooi
Ratknq Passes 'aF. assips Takesr

QM1 296 303 217 231,RD 607 61'1 187 212
1234 1277 182 215SD 2160 3283 259 .412SUS18 186 293 316.

-H32 34 499 -522SK 438 -464 601 767
196 196 124 -130ST 182 185 89

S 6 11 1 1TD 113 115 26 2-
TK209 210 71 79UT 21 26 10
YR397 404 822-15
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TABLE III

CONSOLIDATION OF TWO DIGIT MILITARY SPECIALTIES

BY DOD OCCUPATIONAL AREA

OCCUPATIONAL AREA R.ATINGS

0. Infantry Gun Crew and Seamanship Specialists. Ni C

1. Elect~oonic Equipmealt Repairmen ST, TK, FTt :tf, ET, DS,
AVO AT,0 AXt AQO TD, at, CrM,

if2. Conuunicati3ns and Intelligence Specialists SM, RD; Mt AC, PT, Ad',
OTI, CTR, CTT

3. Medical and Dental Specialists HMO Dt,

4. Other Technical and Allied Specialists 1t4, MU, EA9 AGO ~

5 Administrative Specialists and Clerks YN, PM, DP, SIC, DK, JO,

6.Electrical/Mechanical Equipment Repairmen GM, PI, CO, z'3j ET, EM,
EQ, AF, AO, AE, PR,

7. Craftman LI, MRO SF, DC, PM, ML,
CU, CE, EO, BU, SW, UT,

8. Service and Supply Handlers CS, SH, SD,

-22--



Fig 2
LEARNING CURVE FOR DoD GROUP 0

SEAMANSHIP SPECIALISTS
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FF 3
LEARNING CURVE FOR DOD GROUP 1
ELECTRONTC EQUIPMN REPA~lMW
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Fig 4

LEARNING CURVE FOR DoD GROUP 2

CO NICATIONS AND INTELLIGENCE SPECIALISTS
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Fig 5
LEARNING CURVE FOR DOD GROUP 4

OTHER ECHNICAL AND ALLIED SPECIALISTS
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Fig 6
LEARNING CURVE FOR. DOD GROUP 5

ADMINISTRATIVE SPECIALISTS AND CLERKS
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Pig 7

LEA~RNING CURVE FOR DOD GROUP 6
ELECTRI CAL/MECHANICAL EQUIPMENT REPAI.RMEN
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Fig 8
IZEARNIE CURVE FOR~ DOD GROUP 7
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Pig 9
LEARIM CURVE FOR DOD GROUP 8
SERVICE AND SUPPLY HAEL~s
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TRAINING COSTS FOR NAVY RATINGS
EXCLUDING SUPERVISOR COSTS

I|

Ratio of
Rating A to non-A A-Costs Non-A Costs

BU .953 2159 2265
PC 1.094 834 763
Q11 1.152 788 684
AE 1.231 4395 3570
AR 1.232 1829 1485
si 1.299 1432 1102SCS 1.324 1193 901
YN 1.361 1386 1018
A JY 1.384 1535 1109
PS 1,414 1444 1021

DK 1.445 1601 1107
A14 1.537 2040 1327
31! 1.578 1103 699
AD 1.592 2138 1343
DC 1.633 1612 987
AO 1,776 2282 1285
AK~ 1.827 2373 1299
El 1.863 2279 1223
Ell 1.881 2209 1174
MR 1.926 1985 1030
G1 1.981 2368 1195
SF 2.025 2000 987
SD 2,032 6665 3280
DP 2.099 2-29 1014
M14 2.130 2334 1096
EO 2.498 2920 1169
Ie 2.502 3125 1249
BT 2.650 2285 862
FT 2.720 5006 1841
RD 2.775 3135 1130
RU4 2.839 3202 1128
PH1 3.047 3354 1101
1O 3.254 1321 406
Ti 3.681 3535 961
AS 3.956 3322 840
AT 4.448 9837 2211
E4 4.695 6891 1468
AQ 4.729 15201 3214
ST 9.429 6385 677
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TABLE VII

TRAINING COSTS FOR NAVY RATINGS

INCLUDING SUPERV7SOR COSTS

Ratio of Non-A
Rating A to non-A A-Cost Costs

CIO .286 2884 10071
AS 311 9737 30987AQ .342 24486 71639

aU .358 2663 736
R .386 7139 1851
SK .386 4618 11951
GMl .435 3530 8112
A7 .437 7638 10622
PH .475 7800 16434
AO .475 5812 12244iAX .514 5726 11137

DP .521 380 6675
MR .528 6170 11682
Sc .532 5818 10191
ON .539 7450 13818
AN .58 7622 13908
FT .560 9517 16803
clt .569 8160 14336
AD .570 7376 12939so .578 11196 19355

DC .581 5898 1018
oil .590 3788 625
AS .623 8688 1397
RM .625 7468 11951
ET .662 9572 1461
Elf 672 7084 10546

EN .682 725 10893
DC .693 778 10795
P11 .700 3721 5313
PC .703 3974 5654
M14 .716 7824 10928
8,T e741 9258 12500

RD .874 9285 10621
sm .883 5102 S777

ST .883 10659 12067
DX .885 3988 4507
T4 1.081 9905 9155
SD 1.136 54697 4(159
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TABLE VIII

RELATIVE SIPUEVISOR COST AND THE
COST OF A-SCHOOL

A Su ervisor Cost Cost of
Rating NonA Supervisor Cost A-School

.097 1522
BU .136 6776
AQ .162 1534
JO .195 2993
AE .206 6730
ET .239 2099
DP .267 6776
AT .290 3076
PH .294 1091
SK .295 4619
FT .303 1114
YN .312 2772
IC 312 1248
AD .322 2102
AO .326 1349
AZ .341 2074
AK .371 1680
SP .375 6176
ST .393 1677
MR .394 2807
RM .403 2036
GM .409 3174
AS .444 1604
AM .452 1585
AD .455 1784
EO .515 2018
Em .519 834
CS .523 529
QM .531 1114
P11 .537 1787
EN .559 1886
MAI .598 1283
DC .599 1828
BT .642 630
PC .648 2747
RD .702 1228
DK .776 3034
TM .788 793
SM 21.070 594
SD
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TABLE IX

THE FRACTION BY WHICH SUPERVISOR COST ESTIMATES
COULD BE WRON G WITHOUT MAXING OJT APPEAR

BETTER THAN A-SCHOOL

Total c;ost Supervisor
for No*.-A cost for
minus Non-A minus Permissable

total cost sup. cost over-
Rating for, A for A estimate

TM 740 1835 1.403
ST 1406 7115 ,802
AT 5017 12643 .603
RD 1336 3341 .600
ET 4889 10311 .526
DK 519 1012 .487
SM 675 1079 .374
AS 5259 7742 .321
RN 4483 6557 .316
IC 4250 6126 ,306
dT 3242 4665 ,305
FT 7386 10552 .300
MA 3102 4340 .285
DP 3195 4310 a259
114 3461 4517 .234
Eu 3468 4502 ,230
P11 1592 2015 .210
PH 8634 10887 ,207
AQ 47154 59141 .203
so 8158 9910 o177
SF 4772 5785 .175
AK 5411 6485 IGS
DC 3316 3941 .159
GM 6369 7541 ,156
MR 5511 6466 ,148
AO 6432 7430 .134
AD 5563 6358 .125
do 7187 8102 .113
AM 6286 6999 .102
A 4580 4948 .074
AZ 5984 6410 ,066
CS 6176 6468 .045
SK 7334 7664 ,043
PC 1680 1751 ,041
QN 2637 2741 .038
AN 21247 22072 ,037
AD 11376 11720 ,022
oU 4774 4667 •023
SD 6537 3153 1,073
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TABLE X.I

THE COST PER TEST CMA (6 MOS.) OFALTMATIVE TI"P.T-NG STR.ATEGIES
(millions of dollara)

f Super visor If Supervisor Costs

Costs = 0 =Study Estimates

Current Strategy 52.4 930.6

All A-school 65.5 193.9

No A-school 26.4 383.7
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List of CNA Professional Papers*

Rp! PP 8
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